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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an adhesive composition for joining two or more 
different members for obtaining a joined body excellent in heat-resistant characteristics or the 
like while restraining any damage of members to be joined by reducing the expansion coefficient, 
Young's modulus and yield strength value of the adhesive composition and to provide a joining 
method for joining two or more different members using the adhesive composition and a 
combined member consisting of two or more different members joined by the joining method. 
SOLUTION: This adhesive composition comprises a mixture of at least two kinds of finely 
granulated materials different in wettability with a hard blazing filler metal and the blazing filler 
metal and is controlled in the expansion coefficient, Young's modulus and yield strength value. 
The manufacturing method of the joined body being the combined member excellent in heat- 
resistant characteristics or the like comprises joining different members to one another by using 
the adhesive composition after engaging with one another. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A glue constituent of two or more sorts of different-species members which consist of 
what mixed at least two sorts of material of the shape of a different particle in wettability with 
brazing solder material, and brazing solder material. 

[Claim 2] A base metal of this brazing solder material is the brazing solder material which is Au, 
Ag, Cu, Pd, aluminum, or nickel. Moreover, a ceramic particle to which surface treatment is not 
performed for what mixed at least two sorts of material of the shape of a different particle in 
wettability with this brazing solder material, a cermet particle, or a low expansion metal particle, An 
adhesives constituent according to claim 1 characterized by being mixture with a ceramic particle 
by which surface treatment is carried out, a cermet particle, or a low expansion metal particle. 
[Claim 3] An adhesives constituent according to claim 2 with which what mixed at least two sorts 
of material of the shape of a different particle in wettability with this brazing solder material is 
characterized by being that in which particle-like material with which surface treatment is not 
performed, and particle-like material by which surface treatment is carried out are contained with a 
mixing ratio of 80:20-5:95. 

[Claim 4] A member which has a crevice which constitutes fitting structure, and a member which is 
a member which has heights which constitute fitting structure, and has a crevice face [ making it fit 
in and joining ] a member of a class which is different from each other. After covering at 
homogeneity the crevice surface of a member which has a crevice with what mixed at least two 
sorts of material of the shape of a different particle in wettability with brazing solder material 
Brazing solder material, such as the shape of tabular or fine particles, is arranged so that a part of 
layer [ at least ] which consists of material of the shape of this particle may be covered. On 
furthermore, the crevice surface of a member which arranges a member which has heights or has 
a crevice So that homogeneity may be covered with what mixed at least two sorts of material of 
the shape of a different particle in wettability with brazing solder material and material of the shape 
of a different particle in wettability with this brazing solder material may be stuck to a layer which 
consists of what was mixed at least two sorts [ whether a member which has heights by which 
brazing solder material was inserted in a hole where 1 or plurality was punched is arranged, and ] 
Or a member which has heights in which a layer which consists of what mixed at least two sorts of 
material of the shape of a particle which is different in the wettability of brazing solder material and 
brazing solder material in a point beforehand was formed is prepared. A production process which 
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arranges a member which has heights which have arranged brazing solder material upwards on 
the crevice surface of a member which has a crevice, and have the layer concerned, Warm what 
was prepared in this way to a temperature predetermined in the bottom of pressurization, and this 
brazing solder material is fused. How to manufacture a compound member which consists of 
different-species members which consist of a production process which is made to carry out 
impregnation to what mixed at least two sorts of material of the shape of a different particle in 
wettability with brazing solder material, forms this brazing solder material and a junctional zone, 
and joins different-species members through fitting structure. 

[Claim 5] After covering homogeneity with what mixed at least two sorts of particle-like material 
with which production processes which arrange a member which has the above-mentioned 
heights differ in wettability with brazing solder material on the crevice surface of a member which 
has a crevice A method according to claim 4 of consisting of arranging brazing solder material, 
such as the shape of tabular or fine particles, so that a part of layer [ at least ] which consists of 
what mixed at least two sorts of material of the shape of a different particle in wettability with this 
brazing solder material may be covered, and arranging a member which has heights further. 
[Claim 6] Homogeneity is covered with what mixed at least two sorts of particle-like material with 
which production processes which arrange a member which has the above-mentioned heights 
differ in wettability with brazing solder material on the crevice surface of a member which has a 
crevice. A method according to claim 4 of consisting of a thing which arrange a member which has 
heights by which brazing solder material was inserted in a hole where 1 or plurality was punched 
so that material of the shape of a different particle in wettability with this brazing solder material 
might be stuck to a layer which consists of what was mixed at least two sorts and to arrange. 
[Claim 7] The method according to claim 4 of consisting of arranging a member which has heights 
which a production process which arranges a member which has the above-mentioned heights 
prepares for a point beforehand a member which has heights in_which a layer which consists of 
what mixed at least two sorts of material of the shape of a different particle in brazing-solder 
material and wettability was formed, have arranged brazing-solder material upwards on the 
crevice surface of a member which has a crevice, and have the layer concerned. 
[Claim 8] A method given in claim 4 characterized by at least one side of this different-species 
member being a member made from a ceramic thru/or any 1 term of 7. 
[Claim 9] A method given in claim 4 to which one side of this different-species member is 
characterized by another side being a metal member by member made from a ceramic thru/or any 
1 term of 8. 

[Claim 10] A method given in claim 4 characterized by being the material of the shape of a particle 
to which this particle reduces thermal stress thru/or any 1 term of 9. 

[Claim 11] A base metal of this brazing solder material is the brazing solder material which is Au, 
Ag, Cu, Pd, aluminum, or nickel. A ceramic particle to which surface treatment is not performed for 
what mixed at least two sorts of material of the shape of a different particle in wettability with this 
this brazing solder material, A method given in claim 4 characterized by being mixture with a 
cermet particle or a low expansion metal particle, a ceramic particle to which surface treatment is 
performed and a cermet particle, or a low expansion metal particle thru/or any 1 term of 10. 
[Claim 12] A method given in claim 4 characterized by a ceramic particle to which this surface 
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treatment is performed, a cermet particle, or a low expansion metal particle being a particle 
covered by plating or spatter by metal thru/or any 1 term of 1 1 . 

[Claim 13] It is the compound member joined by junctional zone which consists of what mixed at 
least two sorts of material of the shape of a particle which it is a member which has a crevice 
which constitutes fitting structure, and the member which has heights which constitute fitting 
structure, and consists of a member of a different kind to a member which has a crevice, and the 
above-mentioned different-species member fits in mutually, and is different in wettability with 
brazing solder material, and brazing solder material. 

[Claim 14] this - a compound member according to claim 13 whose at least one of two or more 

sorts of the different-species members is a member made from a ceramic. 

[Claim 15] this - a compound member according to claim 13 or 14 two or more sorts of whose 

different-species members are the combination of a metal member and a member made from a 

ceramic. 

[Claim 16] A compound member according to claim 15 characterized by being the material of the 
shape of a particle to which this particle reduces thermal stress. 

[Claim 17] A base metal of this brazing solder material is the brazing solder material which is Au, 
Ag, Cu, Pd, aluminum, or nickel. A ceramic particle to which surface treatment is not performed for 
what mixed at least two sorts of material of the shape of a different particle in wettability with this 
brazing solder material, a cermet particle, or a low expansion metal particle, A compound member 
given in claim 13 characterized by being mixture with a ceramic particle by which surface 
treatment is carried out, a cermet particle, or a low expansion metal particle thru/or any 1 term of 
16. 

[Claim 18] A compound member given in claim 13 characterized by this ceramic particle by which 
surface treatment is carried out, a cermet particle, or a low expansion metal particle being a 
particle covered by plating or spatter by metal thru/or any 1 term of 17. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the compound member 
joined by the cementation method using a glue constituent and this constituent and this 
cementation method of the different-species member which consists of two or more sorts joined 
through fitting structure. Furthermore, it is the glue constituent of the compound member which 
consists of two or more sorts of different members in detail, and is related with the compound 
member joined by the method of joining two or more sorts of different-species members using the 
adhesives constituent and this constituent by which the expansion coefficient and residual stress 
for joining different-species members through fitting structure were controlled, and this method. 
[0002] 

[Description of the Prior Art] Although the method of using wax material is in cementation of a 
different-species member, for example, cementation to the member made from a ceramic, and a 
metal member The thermal stress resulting from the difference of the coefficient of thermal 
expansion of the wax material and member which were used during the cooling actuation after the 
cementation in an elevated temperature in order to join these different-species member between 
different-species members occurs. Exfoliation can be produced in a cementation interface, and 
when one member is brittle, a crack is produced near the cementation interface, and neither 
desired bonding strength nor airtightness can be acquired. Since the product which these 
abnormalities generated in the manufacture process must be disposed of as a defective, it serves 
as a cause which pushes up the cost of the product of these compound member. Moreover, in 
costing a heat cycle at the time of use, these abnormalities occur after use of a fixed period, and 
also serve as a cause to which the reliability of a product is reduced. 

[0003] After plating the surface of the plane of composition of the member made from a ceramic 
with a metal, for example, metals, such as nickel, in order to secure **** of the member made from 
a ceramic, and wax material in joining a different-species member using wax material, both 
members are set, and a suitable gap is opposed and is arranged, wax material is slushed into this 
gap and the method to which it is made to join is usually adopted. Moreover, even if there is no 
metal plating processing, there is also the technique of adding additives, such as Ti which can 
secure **** by forming reaction layers, such as a nitride and an oxide, in the ceramic surface, into 
wax material. However, these methods are not enough to reduce thermal stress, and since a 
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crack is often formed in the brittle member side made from a ceramic, or exfoliation is produced in 
a joint to thermal stress and various engine performance, such as not only bond strength but 
airtightness demanded as a compound member, is affected, it is not desirable. Moreover, the 
method of using the elasticity metal which can ease stress as middle material is usually adopted 
by being rich in reactivity with the method and ceramic which are used as middle material, and 
deforming plastically a metal with a low coefficient of thermal expansion as a method of easing 
thermal stress, in the case of cementation. However, such technology is also made into the 
problem and the lowness of the problem resulting from the differential thermal expansion between 
wax material and a member, for example, a heat cycle property, etc. cannot necessarily say it as 
the high technology of versatility. Moreover, although there is a high-pressure solid-state-welding 
method as technology under current development, the present condition is that there is an 
unsolved technical problem in putting in practical use, therefore bond strength sufficient by this 
method has not come out. 

[0004] On the other hand, as cored solder, use it for fixing with a semiconductor chip and a 
substrate, and although what mixed the powder object which consists of the quality of the material 
with the melting point higher than solder is indicated by JP,6-126479,A This cored solder by 
making only the center section of the solder main part fill up with the powder object which consists 
of the quality of the material with the melting point higher than solder Although it aims at canceling 
poor solder **** resulting from the powder object which exists also in the surface which the 
conventional cored solder has, and making the bonding strength in a cementation interface 
increase if it puts in another way However, this cored solder is not effective in the fall of thermal 
stress, therefore effective in solving the problem resulting from the thermal stress between the 
members joined or between a member and wax material. 

[0005] this invention person etc. found out the fall phenomenon of the bonding strength near the 
cementation interface by the thermal stress between the cooling actuation after the cementation in 
an elevated temperature, and the glue constituent between two or more sorts of different-species 
members which is not made to generate a crack during the cooling actuation by the weak member 
to thermal stress, holding moderate bond strength for different-species members variously as a 
result of examination, in order to attain the above-mentioned purpose. About the concrete 
contents, it has applied as Japanese Patent Application No. No. 52971 [ ten to ] on February 18, 
Heisei 10. 

[0006] Namely, the thing for which there is little constraint by a class, a configuration, etc. of joint 
material, and a cementation configuration also uses brazing solder material with much room of 
selection as the base as a result of examining many things in view of the above present condition, 
By adding the material of the shape of a particle which reduces thermal stress to this brazing 
solder material The fall phenomenon of the bonding strength near the cementation interface by the 
thermal stress between the cooling actuation after the cementation in an elevated temperature 
does not raise different-species members, either, holding moderate bond strength. Moreover, 
crack initiation is not carried out during the cooling actuation by the weak member to thermal 
stress, and it finds out that cementation between two or more sorts of different-species members 
can be attained, and results in the above-mentioned patent application. 

[0007] Keep sufficient gap to join mutually two or more sorts of different-species members which 
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differ in the thermal stress as a method of joining using the above-mentioned constituent, and it is 
made to arrange face to face mutually. Slush the above-mentioned constituent into this gap, or it is 
filled up with the ceramic or cermet particle of the specified quantity, the brazing solder material of 
the specified quantity succeedingly changed into the melting condition — slushing — subsequently - 
- cooling - this, although the method of joining two or more sorts of different-species members, 
and manufacturing a compound member is indicated in the above-mentioned patent application If 
it remains as it is, it cannot be used for cementation of the members which do not have sufficient 
gap which can slush the brazing solder material of the specified quantity. 
[0008] When the different-species member which consists of two or more sorts which must be 
joined through fitting structure is joined, and an about 0.01 -0.30mm very narrow thing tends to be 
chosen and it is going to join both members as path clearance especially, unless it also fills up the 
side of a member with wax material equally generally as much as possible, it is not rare for various 
un-arranging to arise. On the other hand, when this path clearance is larger than the above- 
mentioned maximum, a crack may occur with the residual stress which is generated by not filling 
up this path clearance with wax material equally at the time of melting of wax material and by 
which endocyst was carried out. If this is explained more concretely, in case the member which 
has a cylinder-like crevice, and the member which has cylinder-like heights will be fitted in, for 
example Since there is a certain amount of [ the wax material with which the path clearance of the 
shape of a cylinder formed from both members should be filled up equally / this path clearance ] 
additional coverage When inclined only toward one side by some causes, the balance of the heat 
shrink stress in the process which cools wax material and is made to solidify collapses, the 
member which has cylinder-like heights is pulled by the one direction, as a result, residual stress 
arises, and a crack may be generated. Furthermore, there are also a request on the dimensional 
accuracy of the compound member as a finished product and a request on a fine sight. Therefore, 
by slushing the brazing solder material of the specified quantity into the members which have only 
the close clearance parts above in this way from this close clearance part, since things were 
substantially impossible, these different-species members were unjoinable by the above- 
mentioned method. In addition, path clearance means the width of face of the crevice which exists 
between the wall surfaces of these different-species members in a part for the fitting structured 
division here. 

[0009] Then, the member which has the crevice which constitutes fitting structure in order that this 
invention person etc. may solve this technical problem, the member which is a member which has 
the heights which constitute fitting structure, and has a crevice - difference » it facing making the 
member of a class fit in and joining it, and, after covering with particle-like material at homogeneity 
the crevice surface of the member which has a crevice Arrange brazing solder material, such as 
the shape of tabular or fine particles, so that a part of layer [ at least ] which consists of material of 
the shape of this particle may be covered, and the member which has heights further is arranged. 
Warm to a temperature predetermined in the bottom of pressurization, fuse brazing solder 
material, and this fused brazing solder material is made to permeate into the layer which consists 
of material of the shape of this particle. The member which has the crevice which forms the 
junctional zone by the adhesives constituent by which the expansion coefficient which consists of 
material of the shape of this brazing solder material and a particle was controlled, or constitutes 
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fitting structure, Are the member which has the heights which constitute fitting structure, and it 
faces making the member of the class which is different from each other fit in, and joining to the 
member which has a crevice. So that the crevice surface of the member which has a crevice may 
be covered with particle-like material at homogeneity and it may stick to the layer which consists of 
material of the shape of this particle The member which has the heights by which brazing solder 
material was inserted in the hole where 1 or plurality was punched is arranged. Warm to a 
temperature predetermined in the bottom of pressurization, fuse brazing solder material, and this 
fused brazing solder material is made to permeate into the layer which consists of material of the 
shape of this particle. [ whether the junctional zone by the adhesives constituent by which the 
expansion coefficient which consists of material of the shape of this brazing solder material and a 
particle was controlled is formed, and ] The member which has the heights in which the layer 
which becomes a point from the material of the shape of brazing solder material and a particle 
beforehand was formed is prepared. Arrange the member which has the heights in which the layer 
which has arranged only brazing solder material upwards on the crevice surface of the member 
which has a crevice, and consists of material of the shape of brazing solder material and a particle 
concerned was formed, and it warms to a predetermined temperature under pressurization. The 
layer which consists of material of the shape of the brazing solder material formed at the tip of the 
member which has these heights, and a particle, By fusing the brazing solder material arranged 
on the crevice surface of the member which has a crevice, and forming the junctional zone which 
consists of an adhesives constituent by which the expansion coefficient which consists of material 
of the shape of brazing solder material and a particle was controlled It found out that different- 
species members were joinable through fitting structure, and has applied as Japanese Patent 
Application No. No. 180902 [ 11 to ] on June 25, Heisei 11 based on the knowledge. 
[0010] Moreover, it sets on the Japanese-Patent-Application-No. No. 180902 [ 11 to ] 
specifications for which it applied on June 25, Heisei 1 1 . The member which has the crevice which 
constitutes the fitting structure which fitted in in this way and was joined, Are the member which 
has the heights which constitute fitting structure, and it becomes the member which has a crevice 
from the member of the class which is different from each other at least. The above-mentioned 
different-species members fitted in mutually, and it has proposed to coincidence also about the 
compound member which has the improved heat cycle property which consists of two or more 
sorts of different-species members characterized by being joined with the adhesives constituent 
by which the expansion coefficient which consists of particle-like material and brazing solder 
material was controlled. 

[0011] However, in order to secure **** with brazing solder material, nickel plating is performed to 
the distributed material distributed in brazing solder material. Although an expansion coefficient is 
reduced as compared with metallic material slack brazing solder material and the complex slack 
wax material layer formed by this technique is effective in failure suppression of a transconjugant 
slack ceramic etc., or the heat cycle property improvement of a joint A case [ the reinforcement of 
a transconjugant slack ceramic is low ] (in for example, the cases of alumimium nitride etc.) It was 
difficult to control failure completely, and when joint-ed area became large, further, the danger of 
the failure generating increased, and when there was much joint order in 1 product, it encountered 
the problem that the percent defective of a product was hard to be disregarded. Although 
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reduction of Young's modulus, reduction of a proof stress value, etc. were [ other than expansion 
coefficient reduction of wax material ] effective in failure suppression of a transconjugant, it 
became clear only by the above-mentioned technique that it is difficult to operate all these physical 
properties advantageously positively. 
[0012] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to 
solve Therefore, property control of the above-mentioned compound wax material, To expansion 
coefficient reduction, namely, in addition, the glue constituent of two or more sorts of different- 
species members which can obtain the zygote which was excellent in the heat-resistant property 
etc., inhibiting failure of a transconjugant by performing reduction of Young's modulus, and 
reduction of a proof stress value, It is in offering the compound member which consists of two or 
more sorts of different-species members joined by the cementation method of two or more sorts of 
different-species members which used this binder, and this method. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
variously, as a result of examination, this invention person etc. finds out that the purpose of the 
above [ a glue constituent of two or more sorts of different-species members which consist of what 
mixed at least two sorts of material of the shape of a different particle in wettability with brazing 
solder material, and brazing solder material ] can be attained, and completes the invention in this 
application. 

[0014] Moreover, by using an adhesives constituent with which an expansion coefficient, Young's 
modulus, and a proof stress value were controlled by the above-mentioned technique, it finds out 
that a zygote of a compound member which consists of different-species members which joined 
the different-species members which failure was inhibited and were excellent in a heat-resistant 
property etc. through fitting structure can be manufactured, and the 2nd side of this invention is 
completed. Furthermore, by using an adhesives constituent by which an expansion coefficient, 
above-mentioned Young's modulus, and an above-mentioned proof stress value were controlled 
Are a member which has a crevice which constitutes fitting structure, and the member which has 
heights which constitute fitting structure, and it consists of a member of a different kind to a 
member which has a crevice. A compound member excellent in a heat-resistant property joined by 
junctional zone which consists of what mixed at least two sorts of material of the shape of a 
particle which the above-mentioned different-species member fits in mutually, and is different in 
wettability with brazing solder material, and brazing solder material It finds out being obtained 
without occurring failure and the 3rd side of this invention is completed. 
[0015] 

[Embodiment of the Invention] The 1st side of this invention is related with the glue constituent of 
two or more sorts of different-species members which consist of what mixed at least two sorts of 
material of the shape of a different particle in wettability with brazing solder material, and brazing 
solder material. In this binder constituent, the base metal which constitutes brazing solder material 
As what mixed at least two sorts of material of the shape of a particle which is Au, Ag, Cu, Pd, 
aluminum, or nickel, and is different in wettability with this brazing solder material It is desirable 
that it is the mixture of the ceramic particle to which surface treatment is not performed, a cermet 
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particle or a low expansion metal particle, and the ceramic particle to which surface treatment is 
performed, a cermet particle or a low expansion metal particle. That whose mixing ratios of the 
particle-like material with which surface treatment is not performed, and the material of the shape 
of a particle by which surface treatment is carried out are 5:95-80:20 as what mixed at least two 
sorts of material of the shape of a different particle in wettability with brazing solder material is 
desirable. Different material in wettability with brazing solder material says the combination of 
what more excellent and a more inferior thing in relative wettability with brazing solder material. 
[0016] in relative wettability with brazing solder material, surface treatment, such as a ceramic 
particle which performed surface treatment, such as plating, a ceramic particle to which surface 
treatment is not performed, and plating, was performed as an example of the combination of what 
more excellent and a more inferior thing -- it is — it is - there are a low expansion metal particle 
which is not given, a ceramic particle to which surface treatment is not performed. Although there 
is especially no limit as the plating method in these, electroless deposition is used suitably. 
Moreover, even if there is no metal plating processing, **** with brazing solder is securable by 
forming the reaction layer of activity material, such as a nitride, an oxide, and carbide, in the 
ceramic surface by mixing additives, such as Ti, as a particle in wax material or particle-like 
material. In this case, if what has a difference in wettability with the brazing solder material 
containing this additive is combined, it is possible to do the aforementioned effect so. For 
example, the effect can be suitably acquired by using the combination of distributed material as a 
nitride, an oxide or a nitride, and carbide. About 0.5 - 5% of the addition of this activity material in 
these cases is suitable to brazing solder material at a weight ratio. Namely, the material of the 
shape of a particle which consists of what mixed at least two sorts of different material in 
wettability with brazing solder material For example, a desired grain size to which nickel plating of 
about 0.5 micrometers was performed as a particle by which surface treatment was performed to 
desired thickness, for example, the alumina particle which is the mean particle diameter of 50 
micrometers, As a particle to which surface treatment is not performed, it can prepare easily by 
mixing a desired grain size, for example, an alumina particle with a mean particle diameter of 50 
micrometers. Or the material of the shape of a particle which consists of what mixed at least two 
sorts of material which is different in wettability with constant-rate **** brazing solder material in 
the add-in-material slack Ti etc. can be easily prepared by mixing a desired grain size, for 
example, an alumina particle with a mean particle diameter of 50 micrometers, with a desired 
grain size, for example, nitriding aluminum with a mean particle diameter of 50 micrometers. 
[0017] The ratio which the particle-like material with which 1:9, i.e., surface treatment, is not given 
more preferably occupies in [ all ] a particle is about 3:1, i.e., 75%, from about 10%, and the 
mixing ratio of the particle-like material with which surface treatment is not performed, and the 
material of the shape of a particle by which surface treatment is carried out is 1 :3 to about 1:1 still 
more preferably. Since the operation effect as adhesives will fall remarkably if the mixing ratio of 
non-surface treatment material is raised from 3:1 , it is not desirable. The brazing solder material 
made to permeate when obtaining the adhesives constituent concerning this invention, the method 
of making it permeate, conditions, etc. should just follow the publication of a Japanese-Patent- 
Application-No. No. 180902 [ 11 to ] specification. Moreover, the particle-like material with which 
surface treatment which secures wettability is performed, and the particle-like material with which 
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surface treatment which secures wettability is not performed do not necessarily need to be the 
material of the same kind, and in order to secure wettability, they should just be the combination of 
the material of the shape of a particle to which surface treatment is performed, and the particle-like 
material with which surface treatment is not performed. If it returns, it cannot be overemphasized 
that it is not necessary to use the same kind with which only the existence of plating processing 
differs. 

[0018] As brazing solder material used for the adhesion object constituent concerning this 
invention, the wax material which used metals, such as Au, Ag, Cu, Pd, aluminum, and nickel, as 
the base is mentioned. Of course, what is necessary is just to use a more suitable thing by relation 
with the temperature conditions for which the reactivity of the wettability of the member and wax 
material to join, the member to join, or a particulate material and wax material or wax material is 
used. The operating environment temperature of joint material is suitably used as a thing 500 
degrees C or less for aluminum system wax material 4004 (aluminum-10Si-1 .5Mg), for example, 
BA etc. The operating environment temperature of joint material is suitably used for Au, BAu-4 
(Au-18nickel), BAg-8 (Ag-28Cu), etc. as a thing 500 degrees C or more. 

[0019] By reducing positively in part the interface cementation force of the distributed material and 
brazing solder material which are distributed in brazing solder material by using the adhesives 
constituent concerning this invention, or making a detailed hole form positively into an adhesives 
constituent The effect that the zygote excellent in the heat-resistant property etc. can be obtained 
will be demonstrated inhibiting failure of a transconjugant by performing reduction of Young's 
modulus, and reduction of a proof stress value in addition to expansion coefficient reduction. It is 
more specifically mixing and using the particle which was excellent in wettability with brazing 
solder material in the distributed material distributed in brazing solder material, and the particle 
inferior to wettability, and this effect is attained. The particle to which surface treatment, such as 
plating processing which can secure wettability with brazing solder material, was carried out as 
combination of the particle which was excellent here at wettability with brazing solder material, and 
the particle inferior to wettability, the particle to which surface treatment which secures wettability, 
such as plating processing, is not performed or a nitride and an oxide, low expansion metal 
particles, an oxide, etc. are used suitably. When there are many ratios of the particle excellent in 
wettability with brazing solder material The structure top of the microstructure of the adhesives 
constituent observed optically Although there are no adhesives constituent and difference which 
were built only with the particle to which surface treatment was performed The reduction effect of 
expansion coefficient reduction equivalent to the adhesives constituent built only with the particle 
excellent in wettability and Young's modulus reduction not only being attained but a proof stress 
value is higher than the adhesives constituent built only with the particle to which surface 
treatment was performed. This is that the interface cementation force of the particle and brazing 
solder material inferior to wettability is reduced as compared with the particle excellent in 
wettability, and is considered that the property of an adhesives constituent was controlled. 
[0020] Moreover, if the ratio of the particle which was inferior in wettability with brazing solder 
material is gathered, into an adhesives constituent, an observable hole will be formed optically, 
and, in addition to expansion coefficient reduction equivalent to the adhesives constituent built 
only with the particle excellent in wettability, reduction of Young's modulus and reduction of a proof 
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stress value will be attained more as compared with a constituent with few amounts of the particle 
which was inferior in wettability with brazing solder material. This is understand to be what proof 
stress reduces by Young's modulus decrease and become a point at the time of a load occur 
[ crack ] near [ concerned ] the hole part etc. as a result of the cross section over which only the 
constituent concerned is cover by existence of the formed hole decrease in addition to the 
reduction effect of the interface cementation force of ** and the distributed material which were set 
to the constituent with more particles which were inferior in wettability with brazing solder 
material , and brazing solder material . Although the operation effect was divided for convenience 
and the amount of a particle to which surface treatment which secures wettability, such as plating 
processing, is not performed explained it when explaining the device in which the effect that the 
adhesives constituent concerning this invention does so is made to discover, the purpose, the 
creation technique, and the operation effect are the same, and the need of dividing a boundary 
strictly is low. However, it may be needed when considering the seal nature of the joint of the 
adhesives constituent concerned. 

[0021] In order to reduce thermal stress efficiently, it is necessary to adjust the pack density to 
particle-like the class and brazing solder material of material, and, for that purpose, it necessary to 
adjust the coefficient of thermal expansion of an adhesives constituent layer. The material of the 
shape of a particle to which thermal stress is reduced is so advantageous to lowering the 
coefficient of thermal expansion of an adhesives constituent layer that the expansion coefficient is 
small. It is made for the pack density to the brazing solder material of particle-like material to 
become 40 to 70% from 30 desirably 90% by the volume ratio by the case where only the particle 
excellent in wettability with brazing solder material is distributed. It is made for the volume ratio of 
the particle at the time of calculating as what does not have a hole into this adhesives constituent 
by the case where the particle inferior to the wettability of one of a particle excellent in wettability 
with brazing solder material and brazing solder material is distributed to become 40 to 70% from 
30 desirably 90% like the above. Moreover, although it is advantageous to lowering an expansion 
coefficient in these cases to raise the pack density of particle-like material, since it may be 
accompanied by deterioration of bonding strength, it is not so desirable to make pack density high. 
Moreover, to be low, since the expansion coefficient considered as a request may not be reached, 
consideration is required. That is, adjustment of an expansion coefficient is attained by choosing 
so that the expansion coefficient of a request of the class of particle-like material can be attained, 
or choosing the particle size distribution of particle-like material suitably. 
[0022] It faces the member which has the crevice which constitutes fitting structure, and the 
member which is a member which has the heights which constitute fitting structure, and has a 
crevice making the member of the class which is different from each other fit in [ side / of this 
invention / 2nd ], and joining. After covering at homogeneity the crevice surface of the member 
which has a crevice with what mixed at least two sorts of material of the shape of a different 
particle in wettability with brazing solder material Brazing solder material, such as the shape of 
tabular or fine particles, is arranged so that a part of layer [ at least ] which consists of what mixed 
at least two sorts of material of the shape of a different particle in wettability with this brazing 
solder material may be covered. Furthermore, so that homogeneity may be covered with what 
mixed at least two sorts of material of the shape of a different particle in wettability with brazing 
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solder material and it may stick to the crevice surface of the member which arranges the member 
which has heights or has a crevice at the layer which consists of material of the shape of this 
particle [ whether the member which has the heights by which brazing solder material was 
inserted in the hole where 1 or plurality was punched is arranged, and ] Or the member which has 
the heights in which the layer which consists of what mixed at least two sorts of material of the 
shape of a particle which is different in the wettability of brazing solder material and brazing solder 
material in a point beforehand was formed is prepared. The production process which arranges 
the member which has the heights which have arranged brazing solder material upwards on the 
crevice surface of the member which has a crevice, and have the layer concerned, Warm what 
was prepared in this way to a temperature predetermined in the bottom of pressurization, and this 
brazing solder material is fused. The junctional zone which is made to carry out impregnation to 
what mixed at least two sorts of material of the shape of a different particle in wettability with 
brazing solder material, and consists of this brazing solder material and material of the shape of 
this particle is formed. It is related with the method of manufacturing the compound member which 
consists of different-species members which consist of a production process which joins different- 
species members through fitting structure. 

[0023] The 1st mode of the cementation method concerning the 2nd side of this invention After 
covering homogeneity with what mixed at least two sorts of material of the shape of a particle 
which is different in wettability with brazing solder material on the crevice surface of the member 
(1) which has a crevice (4) Brazing solder material (3), such as the shape of tabular or fine 
particles, is arranged so that a part of layer [ at least ] which consists of what mixed at least two 
sorts of material of the shape of a different particle in wettability with this brazing solder material 
may be covered. Furthermore, arrange the member (2) which has heights, warm to a temperature 
predetermined in the bottom of pressurization, and melting of the brazing solder material is carried 
out. It is the method of joining different-species members through fitting structure by forming the 
junctional zone by the adhesion constituent which the brazing solder material which carried out 
melting is made to permeate the material of the shape of this particle, and consists of material of 
the shape of this brazing solder material and a particle. Under the present circumstances, you 
may use it instead of the brazing solder material of the shape of tabular [ which covers the layer 
and this layer which consist of material of the shape of this particle what mixed fine-particles-like 
brazing solder materia! with the material of the shape of this particle ], or fine particles. Moreover, 
so that the 2nd mode may cover homogeneity with what mixed at least two sorts of material of the 
shape of a particle which is different in wettability with brazing solder material on the crevice 
surface of the member (1) which has a crevice (4) and it may stick to the layer which consists of 
material of the shape of this particle The member (2) which has the heights by which brazing 
solder material (3) was inserted in the hole where 1 or plurality was punched is arranged. By 
warming to a temperature predetermined in the bottom of pressurization, and making what mixed 
at least two sorts of material of the shape of a particle which is different in wettability with this 
brazing solder material in the brazing solder material to which melting of the brazing solder 
material was carried out, and it carried out melting permeate It is the method of joining different- 
species members through fitting structure by forming the junctional zone by the adhesion 
constituent which consists of material of the shape of this brazing solder material and a particle. 
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Moreover, the 3rd mode prepares the member (2) which has the heights in which the layer (5) 
which consists of what mixed at least two sorts of material of the shape of a particle which is 
different in the wettability of brazing solder material and brazing solder material in a point 
beforehand was formed. The member which has the heights which have arranged brazing solder 
material (6) upwards on the crevice surface of the member (1) which has a crevice, and have the 
layer concerned is arranged. The layer which consists of what mixed at least two sorts of material 
of the shape of a different particle in the wettability of the brazing solder material and brazing 
solder material which were formed at the tip of the member which warms to a temperature 
predetermined in the bottom of pressurization, and has these heights, It is the method of joining 
different-species members through fitting structure by forming the junctional zone which fuses the 
brazing solder material arranged on the crevice surface of the member which has a crevice, and 
consists of material of the shape of brazing solder material and a particle. 
[0024] In addition, the melting conditions containing the conditions adopted on the occasion of 
cementation in addition to the above, for example, the configuration method of various materials, 
melting temperature, etc., cooling conditions, etc. should just follow at a publication the Japanese- 
Patent-Application-No. No. 180902 [ 1 1 to ] specification for which it applied to the Japanese 
Patent Application No. No. 52971 [ ten to ] and June 25, Heisei 1 1 concerning the application on 
February 18, Heisei 10. Therefore, the contents of the Japanese-Patent-Application-No. No. 
180902 [ 1 1 to ] specification for which it applied to the Japanese Patent Application No. No. 
52971 [ ten to ] and June 25, Heisei 1 1 concerning the application on February 18, Heisei 10 are 
quoted by reference here. 

[0025] As combination of two or more sorts of different-species members used in this invention, 
the combination of members made from a different-species ceramic, such as making the 
combination or the manufacture raw material of members made from the ceramics, such as 
alumimium nitride and silicon nitride, and metal members, such as molybdenum, and covar, a 
tungsten, into things, for example, is mentioned. The alumimium nitride member which is more 
specifically used in semiconductor wafer manufacture and which demonstrates an electrostatic 
chuck function and a heater function with the metal-electrode metallurgy group heating element to 
build in, the compound member which consists of a thing which is joined as a terminal which 
supplies electric power to the metal-electrode material concerned built in, and which a metal 
molybdenum member is made to fit in for example, and join are mentioned. 
[0026] The member which has the crevice which constitutes the fitting structure which is the 3rd 
side of this invention, It is the member which has the heights which constitute fitting structure, and 
becomes the member which has a crevice from the member of the class which is different from 
each other, and the above-mentioned different-species member fits in mutually. Fundamentally 
The compound member which is joined by the junctional zone which consists of an adhesives 
constituent which consists of the material and the brazing solder material of the shape of a particle 
which consists of what mixed at least two sorts of different material in wettability with brazing 
solder material and which consists of two or more sorts of different-species members can be 
manufactured by the above-mentioned method, the wall surface of the member which has a 
crevice, and the member which has this crevice - difference - the path clearance between the 
wall surfaces of the different-species member in the fitting structured division formed between wall 
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surfaces with the member which has the heights which consist of a member of a class is usually 
good preferably to be referred to as about 0.02-0. 07mm about 0.01 -0.3mm. It is [ a possibility that 
un-arranging / which was mentioned above / with which wax material inclines and is filled up like / 
may arise ] and is not desirable, if there is a possibility that it cannot fit in in members if it deviates 
from the above-mentioned minimum and it deviates from the above-mentioned maximum. 
[0027] 

[Example] Although an example is given below and this invention is explained, of course, it cannot 
be overemphasized that this invention is not what is restricted in any way by these examples. 
Evaluation of a cementation condition and a heat-resistant cycle property was judged by whether 
deterioration of the tensile strength of a joint before and after exposing to a heat-resistant cycle 
ambient atmosphere has taken place. Under the present circumstances, it was judged that what 
caused 25% or more of deterioration on the strength to exposure before was poor. Moreover, it 
investigated whether neither a base material crack nor exfoliation would have arisen in the joint by 
junctional-zone cross-section observation for reference. 

[0028] An alumina with a mean particle diameter of 50 micrometers which performed nickel plating 
processing with a thickness of about 0.3 micrometers to the particle surface, (Example 1) What 
mixed the alumina with a mean particle diameter of 50 micrometers which does not perform 
surface treatment by the ratio of 1:0, 3:1, 2:1, 1.5:1, and 1:1 and 1:3, respectively is made into a 
particulate material. After making the brazing solder material A5005 (aluminum-0.8Mg) permeate 
the particulate material concerned under fixed pressurization, the machine physical property 
measured with the sample prepared from the adhesives constituent made to solidify is shown in a 
table 1. Moreover, the optical microscope photograph of the microstructure of the typical thing of 
them is shown in drawing 2 thru/or 4. In addition, although drawing 1 used the material of the 
shape of a particle which consists only of an alumina with a mean particle diameter of 50 
micrometers which performed nickel plating processing which is an example of a comparison, it is 
an optical microscope photograph in which a microstructure is shown. 
[0029] 
[A table 1] 
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[0030] An alumina with a mean particle diameter of 50 micrometers which performed about 1- 
micrometer nickel plating processing to the particle surface, (Example 2) What mixed the alumina 
with a mean particle diameter of 50 micrometers which does not perform surface treatment by the 
ratio of 1:0, 3:1, 2:1, 1.5:1, and 1:1 and 1:3, respectively is made into a particulate material. The 
machine physical property measured with the sample prepared from the adhesives constituent 
made to solidify after making the brazing solder material A5005 (aluminum-0.8Mg) permeate the 
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particulate material concerned under fixed pressurization is shown in a table 2. 

[0031] 

[A table 2] 







0 5R « St 






01 % 


(//m) 


(96) 


(xio*) 


(GPa) 


(MPa) 




1.0 


1 0 0 


1 3. 1 


1 3 5 


10 3 




1.0 


7 5 


1 3. 5 


1 2 0 


9 1 




1.0 


6 7 


12.8 


1 0 2 


8 3 




1.0 


6 0 


13.3 


9 0 


6 2 




1.0 


5 0 


12.2 


7 0 


4 7 




1.0 


2 5 


13.0 


5 9 


2 5 





[0032] The alumimium nitride member the depth of whose the diameter of the hole of the slitting 
structured division for checking and verifying where the thickness of a member was punched at 
right angles to 10.0mm and a member as a member which has the crevice which constitutes fitting 
structure is 5.07mm, and is 9.5mm, (Example 3) the member which is a member which has the 
heights which constitute fitting structure, and has a crevice -- difference - it joined on condition 
that the following as a member of a class using the member made from metal molybdenum of the 
shape of a cylinder with a diameter [ of 5.0mm ], and a length of 1 5.0mm. 
[0033] The crevice surface on which about 0.5-micrometer nickel plating processing of the 
member made from alumimium nitride which is a member in which it had a crevice was performed 
was covered with what mixed the alumina with a mean particle diameter of 50 micrometers which 
performed nickel plating processing with a thickness of about 0.3 micrometers to the particle 
surface, and the alumina with a mean particle diameter of 50 micrometers which does not perform 
surface treatment by the ratio of 1 :0, 2:1 , and 1:1, respectively as a particulate material at 
homogeneity, respectively. The thickness of the layer of the particulate material concerned with 
which it was covered was 0.8mm, respectively. The brazing solder material A5005 (aluminum- 
0.8Mg) arranged so that this particulate material may be covered permeated into the layer which 
fuses during heating and consists of particle-like material, and formed the compound glue line. 
One kind of sample which consists the sample joined by the compound glue line which consists of 
what mixed two or more sorts of material of the shape of a different particle at least in wettability 
with brazing solder material in this way, and brazing solder material of the material and the brazing 
solder material of the shape of a particie which becomes two kinds only from an alumina with a 
mean particle diameter of 50 micrometers which performed nickel plating processing as an 
example of a comparison and which was joined by the compound glue line was prepared. The 
thickness of the formed compound glue line was 0.8mm, respectively. 

[0034] In this way, the thermal cycling test was presented with the obtained joint material. Thermal 
cycling test conditions carried out the temperature up of this joint material from 60 degrees C to 
180 degrees C by the programming rate of 2.5 degrees C / min, lowered it immediately after 
attainment to 180 degrees C to 60 degrees C by -2.5 degrees C in temperature fall speed / min, 
and repeated after attainment processing in which the same cycle was repeated immediately 
again, 50 times to 60 degrees C. The crack generating condition of the nitriding aluminum after a 
thermal cycling test is shown in a table 3. Moreover, the bonding strength test result of the 
molybdenum terminal before and behind a thermal cycling test and nitriding aluminum is shown in 
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a table 4. 
[0035] 
[A table 3] 
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[0036] 
[A table 4] 
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[0037] The glue constituent concerning this invention so that clearly from the microphotography of 
the microstructure attached as the test result shown in the above-mentioned table 1 and drawing 2 
thru/or 4 Since a part of cementation force of distributed material and brazing solder material is 
controlled or a detailed hole is introduced all over a microstructure, as a result of the part by which 
this cementation force was controlled, or the introduced this hole working as a destructive origin, 
also when thermal stress isodynamia is added, as shown in the above-mentioned table 3, failure 
can be avoided effectively. In addition, although reduction of Young's modulus and reduction of a 
proof stress value are accepted in the case of the glue constituent applied to this invention as 
shown in a table 1, coefficient of thermal expansion is are same as substantially as what used only 
the material of the shape of a particle which performed plating processing, and that it is same to 
the reinforcement of the cementation riser of a zygote and thermal resistance is the point which 
should be noted as shown in a table 4. 
[0038] 

[Effect of the Invention] using the glue constituent concerning the invention in this application - 
alumimium nitride etc. - like - a transconjugant - property control of compound wax material, i.e., 
expansion coefficient reduction, of the above even when the reinforcement of a ceramic is low — in 
addition, the zygote excellent in the heat-resistant property etc. can be obtained by performing 
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reduction of Young's modulus, and reduction of a proof stress value, inhibiting failure of a 
transconjugant. Moreover, according to the cementation method which used the glue constituent 
concerning such the invention in this application, the failure thru/or cementation fault which may 
be generated in the member concerned can be made to be able to avoid by reducing the stress 
which remains between the members to paste up, and the compound member which consists of 
reliable different-species members can be manufactured. The effect that the compound member 
which consists of reliable different-species members in this way can be offered is demonstrated. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any ^) 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the optical microscope photograph in which the microstructure of the adhesives 
which used only the material of the shape of a particle which performed plating processing is 
shown. 

[Drawing 2] It is the optical microscope photograph in which the microstructure of the adhesives 
which used the material of the shape of a particle which has not performed plating processing, and 
the material of the shape of a particle which performed plating processing at a rate of 1:3 is 
shown. 

[Drawing 3] It is the optical microscope photograph in which the microstructure of the adhesives 
which used the material of the shape of a particle which has not performed plating processing, and 
the material of the shape of a particle which performed plating processing at a rate of 1 :2 is 
shown. 

[Drawing 4] It is the optical microscope photograph in which the microstructure of the adhesives 
which used the material of the shape of a particle which has not performed plating processing, and 
the material of the shape of a particle which performed plating processing at a rate of 1:1 is 
shown. 
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